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571 ABSTRACT

A multiposition switch for operatively selecting any of
the multipositions which are aligned and spaced from
each other in two different directions. The multiposi-
tion switch includes a structure wherein all stationary
contacts to be switched by first and second switching
contacts are insert-molded onto an insulator member
simultaneously and are fixed thereonto exactly in a
predetermined arrangement. A first contact holder is
moved 1n a first direction when an operation knob is

- operated 1in the first dircction. A second contact holder

1s moved in a second direction when the operation knob

‘is operated in the second direction while the first .

contact holder is maintained in a neutral position. |

4 Claims, 8 Drawing Figures
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1
MULTIPOSITION SWITCH

BACKGROUND OF THE INVENTION
Field of the Invention '

- The present invention relates to a multiposition
“switch adapted to be operably positioned in any of the

>

multipositions which are aligned and spaced with re-

‘spect to each other in two different directions.

Some of multiposition switches of this type have been
known and are used, for example, as a combination
switch for operating both a dimmer and a direction
indicator of a motorbicycle. One type of known multi-
position switches has first and second groups of posi-
‘tions; the first group of positions are aligned and spaced
from each other in a first direction and are selected

when a first contact holder is moved by the operation of |
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‘an operation knob. The second group of positions are

aligned and spaced from each other in a second direc-
tion orthogonal to the first direction and are selected
when the second contact holder is moved, at a neutral
position of the first contact holder, in the second direc-
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FIG. 4 is a front view of an insulator member of said
multiposition switch supporting a first and second sta-
tionary contacts fixed thereon;

FIG. § is a plan view of a stencil-like member being
prepared prior to insert-molding thereof which shows a
plurality of connecting portions as double-hatched por-
tions; : | | N

FIG. 6 is an enlarged sectional view of a portion of
said insulator member being sectioned along a line
C—C shown in FIG. 2; -

FIG. 7 is a rear view of said insulator members; and

FIG. 8 is a front view of a portion of a handle of a
motorbicycle being mounted with said multiposition
switch. ' ' |

- DETAILED DESCRIPTION OF THE
INVENTION

As illustrated in FIG. 4, an insulator member 1, such
as a synthetic resin, is molded to a rectangular plate and
a plurality of stationary electrical contacts 3a-3f are

- insert-molded onto the insulator member 1 during a

tion by the operation of the operation knob. The first

and second contact holders are slidably inserted be-
‘tween a switch case and an insulator member and the
insulator member supports many stationary contacts
fixed thereon which are disposed in such a way that,
when one position between the first and second posi-
tions is chosen, a particular connection relationship is
formed between connections which are defined as com-
binations between stationary contacts supported by the
insulator member and first and second switching
contacts supported respectively by said first and second
contact holders. Such a conventional multiposition
switch has some disadvantages in that it is difficult to fix
" each of the many stationary contacts exactly at a prede-
‘termined position on said insulator member and there-
fore the cost needed for manufacturing the switch is
" tend to increase. | | |
One object of the present invention is to provide a
‘multiposition switch having a structure which is
adapted to be manufactured without any difficulty by
mounting and fixing stationary contacts onto an insula-
tor member for supporting the stationary contacts.
'Another object of the present invention is to provide

25

process of molding according to a method of the pres-

ent invention. | N
The plurality of stationary electrical contacts 3a-3f

are initially formed as a stencil-like member A prior to

- the insert-molding thereof. As shown in FIG. §, the

30

33

stencil-like member A is a member having been
punched from a rectangular sheet of electrically con-
ductive material using a suitable punching apparatus.
The stencil-like member A is comprised substantially of
the plurality of stationary contacts 3a-3f and a plurality

of connecting portions 4, . . . , 4 which provides a con-

nection between adjacent stationary contacts to support
each other on a flat plane defined thereby in a predeter-
mined arrangement. This stencil-like member A is in-

~sert-molded, according to a method of insert-molding,

45

a multiposition switch including a plurality of stationary

contacts being insert-molded together with the insula-
tor member in a predetermined arrangement.

A further object of the present invention is to provide
a method or a structure which is capable of fixing the
plurality of stationary contacts simultaneously and ex-
actly onto predetermined positions of the insulator
member.

BRIEF DESCRIPTION OF THE DRAWINGS

Further objects and features of the present invention
- will appear as the description proceeds in connection
with the appended claims and the annexed drawings
wherein:

FIG. 1 is a front view of a multiposition switch ac-
cording to a preferred embodiment of the present inven-
tion;

FIG. 2 is a sectional view of said multiposition switch
along a line A—A of FIG. 1;

FIG. 3 is a sectional view of said multiposition switch

along a line B—B of FIG. 2;
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together with the insulator member 1 to fix said plural-
ity of stationary contacts 3a-3f simultaneously onto the
insulator member 1 while maintaining said predeter-
mined arrangement. Thereafter, the stencil-like member
A is insert-molding and all of connecting portions 4, . .
., 4 are punched off to obtain the plurality of stationary
contacts 3a-3f being isolated from each other electri-
cally and fixed in said predetermined arrangement. For
the purpose of punching off the connecting portions 4,
..., 4, there is provided a plurality of apertures 8, . . .
. 8 as shown clearly in FIG. 7, which are respectively
positioned and configurated to correspond to said con-
necting positions 4, . . ., 4. | |

As shown in FIG. § and FIG. 6, each stationary
contact has at least one portion adapted to be insert-
molded or buried into the insulator member 1 for
fixedly maintaining each stationary contact even when
an external force is exerted thereon during the opera-
tion of the multiposition switch. The portion may be a
small projection 5 projecting from a point along an edge
of the stationary contact or a concave portion 6
stamped out downwardly at a portion of an edge
thereof. The small projections 5 and concave portions 6
are formed simultaneously during the punching of said
stencil-like member A in such a manner that they are
buried into said insulator member 1 after the insert-
molding of said stencil like member A onto said insula-
tor member 1, as shown clearly in FIG. 6.

As shown in FIG. 4, each of the stationary contacts
3a-3f has a contact portion adapted to be switched by
the first or second switching contact 19 or 20 (shown by
an imaginary dotted line) and a terminal portion 3a’, 30',
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..., or 3f for connecting each stationary contact to an
external line. Said terminal portions 34', . . ., 3f are

formed and aligned to project equally from an edge 1a
of the insulator member 1 and spaced apart from each
other. Each neck portion of the stationary contacts,
from which the terminal portion projects, has been
- buried into and along said edge 1a of the insulator mem-
ber 1 by a bar member 7 molded integrally along said
edge for fixing each of stationary contacts together with
the small projections § and concave portions 6.

The stationary contacts 3a-3f are grouped into first

“and second groups. The first group is composed of
stationary contacts 3a, 3b and 3¢ which are adapted to
be switched by first switching contact 19. On the other

hand, said second group is composed of stationary
contacts 3d, 3e and 3f which are adapted to be switched
by second switching contact 20.

As shown in FIG. 2, the insulator member 1 is posi-
tioned into a switch case 11 of an insulator material
from the rear side thereof and fixed to define a space S

surrounded by a inner surface of the switch case 11 and -

the insulator member 1. Thereafter, first and second
contact holders 13, 15 of an insulator material are slid-
ably inserted for supporting first and second switching
contacts 19, 20. The elements are spring-biased to main-
tain contact between the first and second switching
contacts 19, 20 and the stationary contacts 3a-3/.

The first contact holder 13 is substantially rectangu-
lar in shape which is adapted to be fitted in and between
the side walls 11a and 115-and is able to be moved be-

tween up and down positions thereof in a first direction

of up and down as indicated by arrows A, A’ in FIG. 3.
‘The movement of said first contact holder 13 is guided
by a guide wall 11c formed parallel and spaced a short
distance relative to one side wall 114. To this end, the
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surface of the first contact holder 13 is provided witha

slot 13a being slidably engagable with said guide wall
114. Moreover, a first click motion mechanism is pro-
vided between a click ball 17¢ supported spring-
biasedly by the first contact holder 13 and each of click
holes 1756 provided on a support member 21 spaced
apart from each other which is provided for mounting
the multiposition switch to a member for supporting it.
When the first contact holder 13 is moved upwardly or
downwardly, the click motion corresponds to each up
or down position thereof.

On the contrary to the above, the second contact
holder 15 is supported by the first contact holder 13
slidably mounted thereto and in a second direction or-
thogonal to said first direction as indicated by arrows B,
B’ in FIG. 3. The second contact holder 18 is positioned
in a rectangular aperture 14 of the firstscontact holder
13 which 1s elongated in the second direction and is
guided slidably in said direction by a guide for l14a
which is provided on a lengthwise wall of said rectan-
gular aperture 14. The second contact holder 15 is de-
signed to be movable in three positions aligned in the
second direction. There i1s provided a second click-
motion mechanism between a click ball 18a spring-
biasedly supported in a support member 18 and each of
three holes 15a provided on another side wall of the
second holder 15 to provide a click motion correspond-
ing to said each position thereof.

- Asshownin FIG. 1 and FIG. 2, an operation knob 16

1s mounted to the top portion of the second contact
holder 15 which projects operably and outwardly
through an aperture 12 of the switch case 11. The aper-
ture 12 is designed to permit six positions of the opera-
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4 _
tton knob 16. Further, said aperture 12 is shielded from
the outside of the multiposition switch by a slide plate

22 having a wider extension than that of said aperture 12

to cover it at any position of the operation knob 16.

As the result of the construction of the multiposition
switch mentioned above, the operation knob 16 is oper- -
able between the six positions of the multiposition
switch for choosing a desired position. FIG. 1 shows
the positions of the multiposition switch by way of
example.

‘The first switching contact 19 is adapted to connect

the stationary contacts 3¢ and 3b when the operation -
knob 16 is positioned in the up-position Hi and to con-
nect stationary contacts 3a and 3¢ when the operation

knob 16 is operated to the down-position Lo.

On the contrary to the above, the second switching
contact 20 is adapted to connect stationary contacts 34
and 3/ when the operation knob 16 is operated from its
neutral position to the left position L. and to connect
stationary contacts 34 and 3e when the operation knob
16 is operated from its neutral position to the right posi-
tion R. | o

The first and second contacts 19, 20 and the first and
second groups of stationary contacts 3a-3¢ and 3d-3f
are designated to satisfy the connection relation men-
tioned above. |

FIG. 4 shows an example where the multiposition
switch according to the preferred embodiment of the
present invention 1s utilized for a combination switch
for a dimmer and direction indicator of a motorbicycle
or motorcycle. N

In this example, terminal 32’ is connected to a battery
24 via a light switch 23, terminal 35’ is connected to a
main front light Hi, terminal 3¢’ is connected to a sub-
front light Lo, terminal 34’ 1s connected directly to the
battery 24, terminal 3¢’ is connected to a direction indi-
cator R for indicating a turning to the right-hand side,
and terminal 3f is connected to a direction indicator L
for indicating a turning to the left-hand side. -

The multiposition switch is fixed to a case 2b for
mounting it to a handlebar 27 and the case is inserted on
the handlebar 27 and is fixed to it in such a manner that
a driver can easily operate the operation knob 16 of the
multiposition switch as shown in FIG. 8.

Referring to FIG. 4, a state of normal driving during
daytime is shown wherein the light switch 23 is turned
off and the second switching contact 20 which consti-
tutes the switch for switching the direction indicator 1s
positioned 1n its neutral position.

When the driver operates the operation knob 16 from
the neutral position to the left-hand side position L to
indicate a turning to the left-hand side, the second
switching contact 20 is moved to the left-hand side to
connect stationary contacts 3d and 3£ As the result, the
left-hand side direction indicator L. is actuated to flash.
Also, when the stationary contacts 34 and 3e are con-
nected by the second switching contact 20, the right-
hand side direction indicator R is actuated to flash.

During the night time, the light switch 23 1s turned
on, and, as the result, the main front light Hi is turned
on. If the driver wants to switch from the main front
light Hi to the sub-front light Lo, the driver operates the
operation knob 16 from the upper position Hi to the
lower position Lo to turn on the sub-front light Lo. As
is known to those skilled in the art, both main and sub-
front light Hi and Lo are adapted to be turned on over-
lappingly during the switching from Hi to Lo or vice
versa.
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 Moreover, since the statlonary contacts 34, 3e and 3f

. are formed elongated in the first direction, or up and

- down direction, the connection relation therebetween is -

.maintained unchanged dunng the switching operation

- of the operation knob 16 in the first direction. In other

‘words, the driver can operate the operation knob 16
- during a flashing of the left-hand or-the rlght-hand 31de -

-direction indicator L or R.

‘On the contrary to the above, a connection re]atlcn' -

due to the first switching contact 19 is kept unchanged
| dunng the operation of the operation knob 16 for flash-
~ ing the left-hand or the right-hand side direction indica-

tor, since only the second switching contact 20 is
- moved in the second direction relative to the first

- sw1tch1ng contact 19 during said operation.
“Although this invention has been described in its

10

preferred form, it is understood that the present disclo-

- sure of the preferred form has been made only by way
- of example and that numerous change in the details of
construction and combination and arrangement of parts

‘may be resorted to without departing from the spirit

- and the scope of the invention as herelnafter clauned
. What is claimed is: - :
1. A multiposition switch comprising:
‘a switch case having an aperture; |
an operation knob prc_]ectlng operably through said
© aperture;

‘an insulator member bemg mounted to said switch
case to define a space between said sw1tch case and
said insulator member; |

first and second groups of stationary contacts bemg
fixed on said insulator member in a predetermined

- arrangement;

- first and second sw1tch1ng contacts for sw1tch1ng first

- and second groups of statlonary contacts respec-

- tively; | c
' first and second contact holders for holding first and
~ second switching contacts bemg slldably mserted
within said space; |
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sald second contact holder belng adapted to be
‘moved in said aperture formed in said first contact
“holder in a second direction orthogcnal to said first
direction when the operation knob is operated in
- said second direction while said first contact holder
- - 1s maintained at a neutral position thereof; =
- said operation knob being integrally fcrmed with said
- second contact holder;
first click means 1nclud1ng a first ball operatively
‘arranged in the first contact holder and click holes
provided on the insulator member for releasably
- retaining said first contact holder to said insulator
~ member; and | '
second chck means including a second ball cpera-
- tively arranged in the first contact holder and click
- holes provided on a side wall of the second contact
holder for releasably retaining said first contact
- holder to said second contact holder; | )
said first and second groups of stationary contacts
- being initially constructed as a stencil-like member
‘having been punched from a sheet of electrically
- conductive material and including a plurality of
- connecting portions for supporting said first and
- second groups of stationary contacts and a plural-
- ity of positions for fixing said stationary contacts to
the insulator member being adapted to be insert-
molded into said insulator member;
said stencil-like member being insert-molded together
with said insulator member when it is molded, and
sald connecting portions being removed after the
“insert-molding of said stencil-like member to obtain
- said first and second stationary contacts. |
2. A multiposition switch according to claim 1, said
portions for fixing said stationary contacts to the insula-
tor member being small projections projecting from

- said electrical contacts.

40

sald first contact holder being adapted to be moved in |

- a first direction when the operation knob 1S oper-
- ated in said first direction; |
an aperture formed in said first contact holder

45
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3. A multiposition switch according to claim 1, said
portions for fixing said stationary contacts to the insula-
tor member are concave portions stamped out at edge
portions of said stationary contacts downwardly.

4. A multiposition switch according to any one of

claims 1 or 2, said insulator member further includes a
- bar member for fixing stationary contacts therecnto .

together Wlth said connecting portions.
, | . T S N
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